In this work, we present a computational method for solving Poisson equations and biharmonic equations which are based on the use of Haar wavelets. The first transform the spectral coefficients into the nodal variable values. The second use Kronecker products to construct the approximations for derivatives over a tensor product grid of the horizontal and vertical blocks. Finally, solve the obtained system of algebraic equations. The efficiency of the method is demonstrated by four numerical examples.
Introduction
The numerical solution of Poisson equations is an important problem in numerical analysis. In the past two decades, a great deal of research work has been published on the development of numerical solution of Poisson equations [1] [2] [3] [4] [5] [6] . A number of alternatives to direct integration of the domain integral have been proposed, notably among them the important papers of Atkinson [7] and Golberg and Chen [8] .
In mathematics, a biharmonic equation is a fourth-order partial differential equation which arises in areas of continuum mechanics, including linear elasticity theory and the solution of Stokes flows. The concept of using a radial basis function to solve Poisson equations and biharmonic equations has been researched by .
Haar wavelets are made up of pairs of piecewise constant functions and mathematically the simplest orthonormal wavelets with a compact support. Due to mathematical simplicity the Haar wavelet method has turned out to be an effective tool for solving differential and integral equations. Lepik [19] [20] [21] uses Haar wavelets to solve differential and integral equations.
In this paper, we replace the radial basis function with a Haar wavelet to solve Poisson equations and biharmonic equations. The efficiency of the method is demonstrated by four numerical examples.
The paper is organized as follows. In Section 2, Haar wavelets and their integrals are introduced. In Section 3, Haar wavelet solutions of Poisson equations are presented. In Section 4, the Haar wavelet solution of biharmonic equations on a rectangle is discussed. A conclusion is made in Section 5.
Haar wavelets and their integrals [19]
Let us define M = 2 J , where J is the maximal of resolution. Next two parameters are introduced: the dilatation parameter j = 0, 1, . . . , J and the translation parameter k = 0, 1, . . . , 
